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AbstrACt
Introduction The burden of frailty on older people is 
easily recognisable by increasing mortality and morbidity, 
longer hospital stays and adverse discharge locations. 
In the UK, frailty screening has recently become part of 
the best practice commissioning tariff within National 
Health Service England, yet there is no evidence or 
consensus as to who should carry out this assessment 
or within which time frame. As major trauma is an 
increasing burden for older people, there is a need to 
focus clinician’s attention on early identification of frailty 
in the emergency department (ED) in patients with major 
trauma as a way to underpin frailty specific major trauma 
pathways, to optimise recovery and improve patient 
experience. Throughout the patient with major trauma 
pathway, nurses are perhaps best placed to conduct timely 
clinical assessments working with the patient, family 
and multidisciplinary team to influence ongoing care. 
This study aims to determine the feasibility of nurse- led 
assessment of frailty in patients aged 65 years or more 
admitted to major trauma centres (MTCs).
Methods and analysis This is a prospective observational 
study conducted across five UK MTCs, enrolling 370 
participants over 9 months. The primary aim is to determine 
the feasibility of nurse- led frailty assessment in MTC EDs in 
patients aged 65 years or more following traumatic injury. The 
prevalence of frailty and the best assessment tool for use in 
the ED will be determined. Other outcome measures include 
quality of life and frailty assessment 6 months after injury, 
mortality and discharge outcomes.
Ethics and dissemination The study was given ethical 
approval by the Social Care Research Ethics Committee 
(REC no 19/IEC08/0006). Findings will be published 
in scientific journals and presented to national and 
international conferences.
trial registration number ISRCTN10671514.
IntroduCtIon
There is no universal definition of frailty, but 
it is regarded as a condition characterised by 
a cumulative decline of physiological resil-
ience across a number of body systems.1–3 
A key principle is that people who are frail 
are at risk of significant functional, physical 
and cognitive decline following an episode of 
illness or injury.4 The prevalence of frailty is 
dependent on the definition used and how it 
is measured. A literature review by Sternberg 
et al5 cites rates of 5%–58%, with the preva-
lence increasing with age. In the UK, Gale et 
al6 estimate that in 60–69 years old the rate is 
6.5%, rising to 65% in the over 90s.
In 2016 in the UK, 18% of people were aged 
65 years and over.7 As people are living longer 
and remaining physically fit they follow more 
active and independent lifestyles resulting 
in an increased risk of trauma. More elderly 
people are sustaining major traumatic injury, 
with the UK incidence in over 75 s rising from 
8.1% in 1990 to 26.9% in 2013.8 9 Data from 
major trauma centres (MTCs) in London for 
the last 2 years show patients age 65 and over 
accounted for 31% (1636 of 5348 patients) of 
major trauma activity in 2016, rising to 33% 
(1788 of 5486 patients) in 2017. There are 
similar findings for patients aged 65 and over 
strengths and limitations of this study
 ► Feasibility and acceptability of frailty assessment 
tools in patients with major trauma will be measured 
and compared.
 ► The use of different assessment methods, correlat-
ed against an expert assessment from a geriatrician, 
will enable us to recommend which is the most suit-
able tool for use in this patient group.
 ► Recruiting from major trauma centres only limits the 
generalisability and transferability of the findings.
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in published data worldwide, with falls being the most 
common cause of injury. These low energy falls, while 
unremarkable in the younger population, result in dispro-
portionate injuries and mortality rates in the elderly who 
may have multiple comorbidities and frailty.4 10 Interna-
tional evidence suggests two ‘groups’ of elderly patients 
with trauma exist—those functioning well physically 
prior to the injury, and those who are frail. It is prein-
jury frailty status, as well as age, that appear to influence 
outcome with those who are frail suffering worse in- hos-
pital complications and increased mortality.11 12 Despite 
the available evidence on the significance of frailty on 
outcome there is a lack of evidence describing the char-
acteristics and effects of frailty in major trauma in the 
UK. We currently do not know how many severely injured 
patients are affected by frailty. This could be due to the 
lack of consensus in defining frailty and lack of stan-
dardisation in how it is measured and recorded. Severely 
injured older people are initially cared for in MTC emer-
gency departments (EDs), yet a recent international 
scoping review reported only 14% of patients were frailty 
screened during this phase of care.13 This may be due to 
the fact that not all elderly trauma patients ‘appear’ frail, 
or that some trauma- specific frailty tools are time and 
resource intensive to complete, or frailty screening is only 
recommended as part of a comprehensive geriatric assess-
ment at a later stage in the patients’ journey.14 However, 
a recent study has reported significantly improved 
outcomes in frail older patients with trauma who have 
early frailty screening and expedited care via a specialist 
pathway.15
There is no clear consensus on the best way to measure 
frailty. This has led to a lack of consistency in the defi-
nitions and measures used to provide outcome data in 
the various patient groups. The British Geriatric Society1 
makes recommendations for frailty assessment in different 
clinical groups but do not recommend a specific tool for 
use in major trauma.
Major trauma is an increasing burden for older 
people; therefore, we wish to focus attention on early 
identification of frailty in the ED in patients with major 
trauma as a way to underpin frailty specific major 
trauma pathways, so these may optimise recovery and 
improve patient experience. We do not currently know 
the prevalence of frailty in the UK major trauma popu-
lation or whether it is feasible to carry out accurate 
frailty assessment in the ED in this patient group. As 
nurses are involved in every stage of the patients with 
major trauma pathway we feel they are best placed to 
provide an early clinical assessment of frailty, working 
with the patient, family and wider multiprofessional 
team to influence ongoing care.
The aim of this study is to evaluate the feasibility of 
nurse- led assessment of frailty in the ED in patients aged 
65 years or over admitted to MTCs. We will demonstrate 
if this assessment is accurate (when compared with geria-
trician assessment) and if there is a nurse preference for 
a particular measure of frailty. This study will also assist in 
building a picture of the older major trauma population 
and their outcomes over time.
study objECtIvEs
1. Evaluate the feasibility of completing nurse- led 
assessment of frailty in the ED of patients aged 65 
years and over admitted to MTCs following traumatic 
injury.
2. Explore the relationship between early nurse- led frail-
ty assessment and geriatrician frailty assessment within 
72 hours of admission.
3. Determine the prevalence of frailty and characteristics 
of patients aged 65 years and over admitted to MTCs 
in the UK.
4. Examine the relationship between early identification 
of frailty and outcomes in major trauma patients aged 
65 years and over.
MEthods And AnAlysIs
This is a prospective observational study of major trauma 
patients aged 65 and over admitted to MTCs.
setting and participants
Patients will be recruited from five MTCs (level 1 trauma 
centre equivalent hospitals) over a 10- month period 
from June 2019 to March 2020, with study completion 
in September 2020 after a 6- month follow- up period. 
Patients will be eligible to take part if they are aged 65 
years or over, are admitted to a MTC and require acti-
vation of the hospitals’ trauma team. Patients who are 
transferred from another hospital or who are discharged 
directly from ED will be excluded. Eligible patients 
identified by the clinical team working in the ED will 
be approached to participate in the study. Patients will 
be assessed for their capacity to consent to the study by 
their treating clinician prior to enrolment and guidance 
on consent in emergency settings will be used.16 Consent 
will be received by a member of the research team at 
each site. This could be participant consent in those with 
capacity, or personal or professional consultee opinion 
in those who lack capacity. Study participants will then 
be assessed for frailty by a nurse who has been trained to 
use the assessment tools. This will occur in addition to 
the patient’s usual care. Patients will follow the standard 
admission pathway within each MTC.
sample size
Data from London- based geriatricians working with 
patients with major trauma suggest that frailty affects 
approximately 37% of those aged 65 years or over. In the 
sample size calculation, we use this percentage of frailty 
as the outcome variable, and to accurately estimate the 
prevalence it was determined that we need a sample size 
of 370 to achieve a 95% CI (32% to 42%) at 97% proba-
bility of achieving the target precision.
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outcomes
The primary outcome is identification of frailty in the ED 
using three different assessment tools. This will be deter-
mined by the percentage of patients where a score can be 
derived from each tool. As the measures of frailty are all 
different we will use each tool, if completed, to categorise 
patients as either ‘frail’ or ‘not frail’ according to the cut- 
off for each tool. Accuracy of the ED assessment will be 
determined by comparison of nurse assessment of frailty 
using each tool with that of a senior geriatrician using the 
Clinical Frailty Scale (CFS)17 carried out as part of stan-
dard of care. Measuring frailty in the patient group will 
also allow us to determine the prevalence of frailty.
Secondary outcomes:
Other outcomes that will enable us to determine the 
characteristics of this patient group are:
 ► Quality of life at hospital discharge and 6 months post-
injury, and patient or carer reported frailty status at 
6 months postinjury.
 ► Rate of in- hospital deaths and those occurring within 
6 months from discharge.
 ► Discharge destination from hospital compared with 
preadmission.
data collection
At recruitment to the study, baseline data will be 
recorded by nurses trained to use the frailty assessment 
tools using information reported by the patient or carer, 
and taken from the patients’ clinical records. Training 
in the use of the individual frailty assessment tools will 
be provided at each site by the study coordinator. To 
achieve the aim of assessing the feasibility of carrying 
out frailty assessments in the ED, frailty assessment tools 
will be administered prior to the patient leaving the ED 
using any information that is available (patient, carer, 
medical records, nurses’ clinical judgement). Nurses 
will be asked to rank the ease of use and preference for 
each tool for each individual participant to ascertain 
acceptability of use.
Patients will be followed up in- hospital to death, 
discharge or 12 weeks following admission. Six- month 
follow- up data will be obtained by the study coordinator 
from patients or relatives using the preferred method 
identified prior to hospital discharge (letter, phone or 
email). Patients’ mortality status at 5 months from injury 
will be checked using electronic records prior to any 
attempt to contact the patient or relative. The full list of 
data collection points and time frames are presented in 
table 1.
Assessment tools
Frailty will be assessed using three standardised measures.
1. Trauma Specific Frailty Index (TSFI): composed of 15 
questions designed to assess frailty in the trauma set-
ting.18 It can be completed by participants, or next of 
kin if the participant lacks capacity. A TSFI score of 
>0.27 is found to be an independent predictor of unfa-
vourable outcomes after trauma in this patient cohort.
2. Preferred Reporting Items for Systematic Reviews and 
Meta- Analyses-7: a self- report questionnaire composed 
of seven unambiguous questions aimed at identifying 
frail older adults. It utilises closed questions, ‘yes’ or 
‘no’ answers, and a score of three or more identifies 
frailty.19
3. CFS: chosen as it forms part of the routine measure-
ment of frailty by geriatricians in the National Health 
Service (NHS) Best Practice Tariff for Major Trauma 
from April 2019. It is a validated tool used to assess 
frailty in the elderly population and is based on clini-
cal judgement.17 It uses nine pictorial representations 
alongside a short descriptor to assign a frailty score: 1 
(very fit) to 9 (terminally ill). Participants scoring 5 or 
more are considered to be frail.
The patient’s injury severity will be determined by the 
patient’s a Abbreviated Injury Score (AIS) and Injury 
Severity Score (ISS) on discharge from hospital or death. 
AIS classifies the severity of injury in each of six defined 
body regions (head and neck, face, chest, abdomen, pelvis 
and extremities). ISS is an anatomical scoring system that 
standardises the severity of traumatic injury.20
To meet the secondary outcome of the study in evalu-
ating health- related quality of life this will be measured 
using the EuroQoL-5 dimensions-5 levels, known as 
EQ- 5D.21 It will be completed with the patient or closest 
relative at the point of discharge or on the 12th week of 
admission for long- term hospital stays and repeated at 6 
months postinjury.
data analysis
Data will be analysed using statistical software. Compar-
isons of continuous data such as age, dates, times, 
number of pre- existing medications, Glasgow Coma 
Scale, systolic blood pressure, temperature, heart rate, 
lactate, ISS, length of stay and numerical frailty scores will 
be conducted using unpaired Student’s t tests or Mann- 
Whitney U tests (for parametric and non- parametric 
analysis, respectively). Analysis of more than two groups 
of continuous data will be conducted using analysis of 
variance or Kruskal- Wallis tests. Analysis of categorical 
data such as gender, ethnicity, comorbidities, mecha-
nism and location of injury, usual residence and onwards 
discharge destination, EQ- 5D categories, frailty catego-
ries, mortality and nurse rating will be analysed using 
X2 or Fisher’s exact tests. A p<0.05 is considered statis-
tically significant, and its corresponding false discovery 
rate using the Benjamini- Hochberg method is reported 
to account for multiplicity. Feasibility will be reported as 
the proportion of tests completed for each patient within 
the ED time frame, and by thematic analysis of the qual-
itative feedback from the nursing staff. The relationship 
between CFS scores by nurses and geriatricians will be 
examined using Spearman’s correlation coefficient and 
kappa statistic for measuring the inter- rater agreement. 
The clinical outcomes will be reported as descriptive 
statistics (counts and per cent). Descriptive summaries of 
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Table 1 Data collected in the Frailty in Major Trauma study (FRAIL- T) study
 
Baseline Follow- up
While in 
ED
With 72 hours 
of admission
On discharge/death 
or transfer from 
hospital
6 months 
postinjury
Sociodemographic data: age, gender, ethnicity X       
Residential status (current type of residence) X     X
Comorbidities and no of regular significant preinjury 
medications
X       
Injury and clinical characteristics: date and time of ED 
attendance, trauma call information, further injury information 
including mechanism of injury and location
X       
Lactate measurement (if taken as part of routine care) X       
First set of vital signs: Glasgow Coma Scale, systolic blood 
pressure, temperature, heart rate
X       
Assessment of frailty
  e- FI (from primary care record) X     X
  Trauma Specific Frailty Index X     X
  PRISMA 7 X     X
  Clinical Frailty Scale (CFS) X     X
  Nurse acceptability and rating of frailty tools X       
  Geriatrician assessment of frailty using CFS   X     
Outcome data
  Hospital length of stay: date and location of discharge or 
transfer, critical care length of stay—level two and three—
and total length of hospital stay in the MTC
    X   
  Injury Severity Score     X   
  Health- related quality of life assessment     X X
  Hospital readmissions       X
  Date and cause of death (if applicable)       X
ED, emergency department; e- FI, electronic Frailty Index; FRAILT, The Frailty in Major Trauma Study; MTC, Major Trauma Centres; PRISMA, 
Preferred Reporting Items for Systematic Reviews and Meta- Analyses.
the changes to frailty scores and quality of life over time 
will be presented.
PAtIEnt And PublIC InvolvEMEnt
Members of a patient and public research expert group 
have been involved in the design of the study. They 
provided advice on the use of personal consultees for 
patients lacking capacity and on the content of the patient 
information material. They also provided comments on 
acceptability of the frailty assessment tools used in the 
study from the perspective of the patients and carers, 
both the time taken to complete and the questions within 
each tool.
EthICs And dIssEMInAtIon
The study obtained an ethical opinion for conduct by 
the Social Care Research Ethics Committee (REC no 
19/IEC08/0006). Consent guidance for undertaking 
research in emergency settings and with patients lacking 
capacity will be followed.
For patients with capacity informed consent will be 
obtained as a two- part process prior to inclusion into the 
study. As patients presenting to MTCs may not be able to 
read and complete a written consent process within the 
time they are in the ED, verbal consent will be obtained 
for the frailty measurement tools to be completed. 
Patients will subsequently be given a written information 
sheet and the study team will be available to answer any 
questions. If they still wish to take part they will then go 
through the written consent process. This will be deferred 
written consent for frailty assessment and written consent 
for the other aspects of the study. If they choose to end 
their participation at this point then any data already 
collected will be destroyed.
Some participants eligible for the study may have 
impaired capacity at the time of attendance. If a personal 
consultee is available then personal consultee advice will 
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be sought. In line with UK guidance on consent in emer-
gency situations, a nominated consultee will be used if 
a personal consultee is not available.16 If the nominated 
consultee is unable to provide advice on the patient’s 
participation, the patient will not be enrolled in the study 
and no information will be collected. If and when clini-
cally appropriate, consent will be sought from the patient.
All patient information will be identified using only a 
study ID number. Procedures for handling data will be 
in accordance with the UK Data Protection Act 2018. 
Data will be collected on a paper CRF and entered as 
soon as possible into a password- protected study database 
(Research Electronic Data Capture - REDCap) by the 
local study team. A password- protected coding log will 
be used which will include identifiable participant data 
(name, address and date of birth) for patients who have 
consented to long- term outcome follow- up. This will be 
transferred to the study coordinator at the end of the 
in- hospital data collection period. At 5 months after injury 
the NHS Health and Social Care Information Centre 
(NHS Spine) or participants general practitioner will be 
contacted to ensure that the participant is still alive at this 
time point. This will avoid erroneous long- term follow- up 
and exposing relatives to undue distress.
As this is an observational study there will be no antic-
ipated safety events as a result of patient participation. 
Notification of death is not recorded as an adverse event, 
it is reported as an outcome if occurs. Patient- specific 
concerns will be raised with the principal investigator 
at each site and escalated to the chief investigator as 
required.
The study management committee will meet regu-
larly and is responsible for monitoring all aspects of the 
conduct and progress of the study, ensuring the protocol 
is adhered to and taking appropriate action to safeguard 
participants and the quality of the study itself. Amend-
ments of any changes to the study will be submitted to the 
relevant ethics committee.
Findings from the study will be published in peer- 
reviewed journals and presented nationally and interna-
tionally. We will disseminate findings through appropriate 
networks and specialist groups.
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